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DETAILED ACTION 
Priority 

1 . Receipt is acl^nowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), wliicli 
papers have been placed of record in tlie file. 

Information Disclosure Statement 

2. The information disclosure statements (IDS) submitted on 06/01/2006 and 
03/24/2006 are in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement is being considered by the examiner. 

Specification 

3. The abstract of the disclosure is objected to because it contains reference 
numbers and is not a single paragraph. Correction is required. See MPEP § 608.01(b). 

Claim Objections 

4. Claim 12 recites the limitation "the connection portions" in line 5. There is 
insufficient antecedent basis for this limitation in the claim. Claims 17, 18, 21 provide 
the same limitation, correction is required. 

5. Claim 1 1 recites the limitation "connection wiring" in line 6. There is insufficient 
antecedent basis for this limitation in the claim. Claims 17, 19 provide the same 
limitation, correction is required. 

6. Claim 1 1 recites "the lower electrode", should be "the lower-electrode lead 
electrode". 

Double Patenting 

7. A rejection based on double patenting of the "same invention" type finds its 
support in the language of 35 U.S.C. 101 which states that "whoever invents or 
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discovers any new and useful process ... may obtain a patent tlierefor ..." (Emphasis 
added). Thus, the term "same invention," in this context, means an invention drawn to 
identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894); In re 
Ockert, 245 F.2d 467, 1 14 USPQ 330 (CCPA 1957); and In re Vogel, 422 F.2d 438, 164 
USPQ 619 (CCPA 1970). 

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by 
canceling or amending the conflicting claims so they are no longer coextensive in 
scope. The filing of a terminal disclaimer cannot overcome a double patenting rejection 
based upon 35 U.S.C. 101. 

8. Applicant is advised that should claim 30 be found allowable, claims 34, 35, 36, 
37, 38, 44, 45, 47, 48 will be objected to under 37 CFR 1 .75 as being a substantial 
duplicate thereof. When two claims in an application are duplicates or else are so close 
in content that they both cover the same thing, despite a slight difference in wording, it 
is proper after allowing one claim to object to the other as being a substantial duplicate 
of the allowed claim. See MPEP § 706.03(k). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 0. Claims 1,2,3, 5, 6, 1 2, 30, 31 , 34-38, 44, 45, 47, 48 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Shimada et al. (US 2002/0080213) in view of 



Sato et al. (US 6,845,920). 
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Shimada et al. discloses the following claim limitations: 

*regarding claims 1, 31, liquid-jet head characterized by comprising: (fig. 1, 2b; 
ABS; 110002, 0144) 

"channel substrate/flow passage formation substrate, 10/ which has pressure 
generation chambers/12/ formed therein and communicating nozzle orifices/nozzle 
openings, 11/ for discharging liquid droplets (1|0147, 0150-0152) 

•piezoelectric elements/300/ (HOI 56, 0157) each of which is composed of a lower 
electrode/60/, a piezoelectric layer/70/, and an upper electrode/80/ and which are 
disposed on one surface of the channel substrate/11/ via a vibration plate/elastic film, 
50/ 

*wherein at least pattern regions of the respective layers which constitute the 
piezoelectric elements/300/ are covered with an insulating film/90/ (110171) 

*regarding claim 6, sum of stress of the insulating film and stress of the upper 
electrode is compressive (HOI 57) 

*regarding claim 12, upper-electrode lead electrode/100/ extending from the 
upper electrode/80/, wherein at least pattern regions of the respective layers which 
constitute the piezoelectric elements/300/ and the upper-electrode lead electrode/100/ 
are covered with the insulating film/80/, except for regions facing connection portions of 
the lower electrode and the upper-electrode lead electrode/100/, the connection 
portions being used for connection with connection wiring (1|0171; fig. 1, 2b) 
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*regarding claim 30, liquid-jet apparatus characterized by comprising the liquid- 
jet head according to any one of claims 1 to 29 (110002); Applies to claims 2-6, 12, 13, 
15, 16, 20, 21; Claim 34, 35, 36, 37, 38, 44, 45, 47, 48 are rejected based on rejection 
of those respective claims dependency below (for example claim 34 is dependent from 
claim 2, which is covered by same limitations of claim 30, thus applies). 
Shimada et al. does not disclose the following claimed limitations: 

•regarding claim 1, insulating film is formed of an inorganic amorphous material 

•regarding claim 2, amorphous material is aluminum oxide (AI2O3) 

•regarding claim 3, insulating film has a thickness of 30 to 150 nm 

*regarding claim 5, insulating film has a Young's modulus of elasticity of 170 to 
200 GPa 

Sato et al. teaches the following: 

•regarding claim 1, insulating film is formed of an inorganic amorphous material 
(fig. 1; col. 5, lines 7-12; col. 1, lines 8-10, 29-32, 38-42; col. 2, lines 13-1 7) for the 
purpose of blocking moisture to the piezoelectric element 

•regarding claim 2, amorphous material is aluminum oxide (AI2O3) (col. 5, lines 7- 
12) for the purpose of maintaining and preventing the breakdown of layer and provide 
stable piezoelectric element 
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*regarding claim 3, insulating film has a thickness of 30 to 150 nm (col. 8, lines 
34-39; col. 4, lines 1 , 2, 19-25) for the purpose of maintaining and preventing the 
breakdown of layer and provide stable piezoelectric element 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to utilize an insulating film is formed of an inorganic 
amorphous material; amorphous material is aluminum oxide (AI2O3); insulating film has a 
thickness of 30 to 150 nm as taught by Sato et al. into Shimada et al. for the purpose of 
blocking moisture to the piezoelectric element and maintaining and preventing the 
breakdown of layer and provide stable piezoelectric element 

Shimada et al. as modified by Sato et al. discloses the claimed invention except 
for insulating film has a Young's modulus of elasticity of 1 70 to 200 GPa. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to utilize a Young's modulus of elasticity of 170 to 200 GPa, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 
233 (C.C.P.A. 1955). 

1 1 . Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimada 
et al. (US 2002/0080213) as modified by Sato et al. (US 6,845,920) as applied to claim 
2 above, and further in view of Ohashi (US 5,594,482). 
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Shimada et al. as modified by Sato et al. discloses all the claimed limitations 
except for the following: 

•regarding claim 4, insulating film has a film density of 3.08 to 3.25 g/cm^ 
Ohashi teaches the following: 

•regarding claim 4, insulating film has a film density of 3.08 to 3.25 g/cm^ (ABS; 
col. 1 , lines 8-1 1 ; col. 3, lines 30-34, 54-67) for the purpose of maintaining and 
preventing the breakdown of layer and provide stable piezoelectric element 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to utilize an insulating film has a film density of 3.08 to 
3.25 g/cm^ as taught by Ohashi into Shimada et al. as modified by Sato et al. for the 
purpose of maintaining and preventing the breakdown of layer and provide stable 
piezoelectric element 

12. Claims 13, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimada et al. (US 2002/0080213) as modified by Sato et al. (US 6,845,920) as applied 
to claim 12 above, and further in view of Hashizume (JP 1 1-157073). 
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Shimada et al. as modified by Sato et al. discloses all the claimed limitations 
except for the following: 

•regarding claim 13, upper-electrode lead electrode is formed of a material 
containing aluminum as a predominant component 

•regarding claim 15, upper electrode and the upper-electrode lead electrode are 
formed of different materials 
Hashizume teaches the following: 

•regarding claim 13, upper-electrode lead electrode is formed of a material 
containing aluminum as a predominant component (fig. 4h; 1|0043) for the purpose of 
providing a material which prevents corrosion due to moisture and chemical properties 
of ink 

•regarding claim 15, upper electrode and the upper-electrode lead electrode are 
formed of different materials (110043, 0024) for the purpose of providing a material which 
prevents corrosion due to moisture and chemical properties of ink 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to utilize an upper-electrode lead electrode is formed of a 
material containing aluminum as a predominant component; upper electrode and the 
upper-electrode lead electrode are formed of different materials as taught by 
Hashizume into Shimada et al. as modified by Sato et al. for the purpose of providing a 
material which prevents corrosion due to moisture and chemical properties of ink 
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13. Claims 16, 20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimada et al. (US 2002/0080213) as modified by Sato et al. (US 6,845,920) as applied 
to claim 12 above, and further in view Shimada et al. (US 6,502,928). 
Shimada et al. as modified by Sato et al. discloses all the claimed limitations 
except for the following: 

*regarding claims 16, 20, piezoelectric layer and the upper electrode of each 
piezoelectric element extend to the outside of a region facing the corresponding 
pressure generation chamber so that a piezoelectric non-active portion is formed, and 
an end portion of the upper-electrode lead electrode on the side toward the upper 
electrode is located on the piezoelectric non-active portion and outside the pressure 
generation chamber 
Shimada et al. teaches the following: 

*r6garding claims 16, 20, piezoelectric layer and the upper electrode of each 
piezoelectric element extend to the outside of a region facing the corresponding 
pressure generation chamber so that a piezoelectric non-active portion is formed, and 
an end portion of the upper-electrode lead electrode on the side toward the upper 
electrode is located on the piezoelectric non-active portion and outside the pressure 
generation chamber (fig. 9, 10, 16B; ABS; col. 16, line 63 - col. 17, line 26; col. 18, line 
62 -col. 19, line 29) 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to utilize piezoelectric layer and the upper electrode of 
each piezoelectric element extend to the outside of a region facing the corresponding 
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pressure generation cliamber so tliat a piezoelectric non-active portion is formed, and 
an end portion of tine upper-electrode lead electrode on the side toward the upper 
electrode is located on the piezoelectric non-active portion and outside the pressure 
generation chamber as taught by Shimada et al. into Shimada et al. as modified by Sato 
et al. for the purpose of locating wiring further on substrate to prevent shorting 
14. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimada 
et al. (US 2002/0080213) as modified by Sato et al. (US 6,845,920) as applied to claim 
12 above, and further in view Usui et al. (US 6,033,058). 
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Shimada et al. as modified by Sato et al. discloses all the claimed limitations 
except for the following: 

•regarding claim 21, protective plate having a piezoelectric-element-holding 
portion, which is a space for protecting the piezoelectric elements, is bonded to a 
surface of the channel substrate, the surface being located on the side toward the 
piezoelectric elements, and the connection portion of the upper-electrode lead electrode 
is provided outside the piezoelectric-element-holding portion 
Usui et al. teaches the following: 

•regarding claim 21, protective plate having a piezoelectric-element-holding 
portion, which is a space for protecting the piezoelectric elements, is bonded to a 
surface of the channel substrate, the surface being located on the side toward the 
piezoelectric elements, and the connection portion of the upper-electrode lead electrode 
is provided outside the piezoelectric-element-holding portion (fig. 13, 14; ABS; col. 7, 
lines 25-37) 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to utilize a protective plate having a piezoelectric-element- 
holding portion, which is a space for protecting the piezoelectric elements, is bonded to 
a surface of the channel substrate, the surface being located on the side toward the 
piezoelectric elements, and the connection portion of the upper-electrode lead electrode 
is provided outside the piezoelectric-element-holding portion as taught by Usui et al. into 
Shimada et al. as modified by Sato et al. for the purpose of sealing the piezoelectric 
element from the external environment 
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15. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimada 
et al. (US 2002/0080213) as modified by Sato et al. (US 6,845,920) as applied to claim 
31 above, and further in view of Nishiwaki et al. (US 6,147,438). 

Shimada et al. as modified by Sato et al. discloses all the claimed limitations 
except for the following: 

*regarding claim 32, step of patterning the insulating film, a portion of the 
insulating film within a predetermined region is removed by means of ion milling 
Nishiwaki et al. teaches the following: 

*regarding claim 32, step of patterning the insulating film, a portion of the 
insulating film within a predetermined region is removed by means of ion milling (col. 10, 
lines 49-51; ABS; col. 10, lines 24-32) 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to utilize a step of patterning the insulating film, a portion 
of the insulating film within a predetermined region is removed by means of ion milling 
as taught by Nishiwaki et al. into Shimada et al. as modified by Sato et al. for the 
purpose of forming an piezoelectric element with a protective film 
Allowable Subject Matter 

16. Claims 7-11,14,17-19,22-29,33,39-43,46 and 49-61 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 



Application/Control Number: 10/573,356 Page 13 

Art Unit: 2853 

1 7. The following is a statement of reasons for the indication of allowable subject 
matter: 

1 8. The primary reason for indicating allowable subject matter of claims 7, 8, 39, 40 
is the inclusion of the limitation of a liquid-jet head including stress of the insulating film 
and stress of the upper electrode are each compressive. It is this limitation found in 
each of the claims, as it is claimed in the combination, that has not been found, taught 
or suggested by the prior art of record which makes these claims allowable over the 
prior art. 

1 9. The primary reason for indicating allowable subject matter of claims 9, 10, 11,41, 
42, 43 is the inclusion of the limitation of a liquid-jet head including stress of the 
insulating film is compressive, and stress of the upper electrode is tensile. It is this 
limitation found in each of the claims, as it is claimed in the combination, that has not 
been found, taught or suggested by the prior art of record which makes these claims 
allowable over the prior art. 

20. The primary reason for indicating allowable subject matter of claims 14, 46 is the 
inclusion of the limitation of a liquid-jet head including lower-electrode lead electrode 
extending from the lower electrode, wherein the lower electrode is connected to the 
connection wiring via the lower-electrode lead electrode, and the pattern region 
containing ttie lower-electrode lead electrode is covered with the insulating film, except 
for regions of the upper-electrode lead electrode and the lower-electrode lead electrode 
facing the connection wiring. It is these limitations found in each of the claims, as it is 
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claimed in the combination, that has not been found, taught or suggested by the prior 
art of record which makes these claims allowable over the prior art. 

21 . The primary reason for indicating allowable subject matter of claims 1 7, 49 is the 
inclusion of the limitation of a liquid-jet head including state in which the connection 
wiring is connected, the connection portions are covered with a sealing material formed 
of an organic insulating material. It is this limitation found in each of the claims, as it is 
claimed in the combination, that has not been found, taught or suggested by the prior 
art of record which makes these claims allowable over the prior art. 

22. The primary reason for indicating allowable subject matter of claims 1 8, 50 is the 
inclusion of the limitation of a liquid-jet head including insulating film includes a first 
insulating film and a second insulating film, the piezoelectric elements are covered by 
the first insulating film except for the connection portion for connection with the upper- 
electrode lead electrode, the upper-electrode lead electrode is provided on the first 
insulating film, and at least the pattern regions of the respective layers which constitute 
the piezoelectric elements and the upper-electrode lead electrode are covered with the 
second insulating film except for regions facing the connection portions. It is these 
limitations found in each of the claims, as it is claimed in the combination, that has not 
been found, taught or suggested by the prior art of record which makes these claims 
allowable over the prior art. 

23. The primary reason for indicating allowable subject matter of claims 1 9, 51 is the 
inclusion of the limitation of a liquid-jet head including connection wiring includes a 
second upper-electrode lead electrode extending from the upper-electrode lead 
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electrode, the second upper-electrode lead electrode is provided on the insulating film 
and is connected to the upper-electrode lead electrode at the connection portion, and a 
terminal portion to which drive wring is connected is provided at a tip end portion of the 
second upper-electrode lead electrode. It is this limitation found in each of the claims, 
as it is claimed in the combination, that has not been found, taught or suggested by the 
prior art of record which makes these claims allowable over the prior art. 

24. The primary reason for indicating allowable subject matter of claims 22-29, 54-61 
is the inclusion of the limitation of a liquid-jet head including a protective plate having a 
piezoelectric-element-holding portion, which is a space for protecting the piezoelectric 
elements, is bonded to a surface of the channel substrate via an adhesive layer, the 
surface being located on the side toward tlie piezoelectric elements, tlie protective plate 
includes a flow passage for liquid to be supplied to the pressure generation chambers, 
the adhesive layer located on the flow passage side of the piezoelectric-element-holding 
portion is exposed to the interior of the flow passage, and a moisture permeable portion 
which enables permeation of water within the piezoelectric-element-holding portion is 
provided in a region other than the flow passage side of the piezoelectric-element- 
holding portion. It is these limitations found in each of the claims, as it is claimed in the 
combination, that has not been found, taught or suggested by the prior art of record 
which makes these claims allowable over the prior art. 

25. The primary reason for indicating allowable subject matter of claim 33 is the 
inclusion of the method steps of manufacturing a liquid-jet head that includes after the 
step of patterning the insulating film, a step of bonding a protective plate to a surface of 
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the channel substrate, the surface facing the piezoelectric elements, the protective plate 
including a piezoelectric-element-holding portion for protecting the piezoelectric 
elements and a flow passage for liquid to be supplied to the pressure generation 
chambers, wherein in the step of bonding the protective plate, an adhesive is applied to 
the protective plate such that a space portion is left in a portion of a region surrounding 
the piezoelectric-element-holding portion, except for a region located on the side toward 
the flow passage, the protective plate is bonded to the channel substrate, and the space 
portion is sealed by a material having a water permeability higher than that of the 
adhesive so as to form a moisture permeable portion through which water within the 
piezoelectric-element-holding portion permeates. It is these steps found in each of the 
claims, as they are claimed in the combination, that has not been found, taught or 
suggested by the prior art of record which makes these claims allowable over the prior 
art. 

Conclusion 

26. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ohashi EP 0612619 teaches the use of inorganic film to protect 
electrodes and the film density to achieve such function. Higuci et al. (US 
2003/0132991), Koo et al. (US 7,348,593), Shimada et al. (US 7,101,026) teach 
piezoelectric actuators, specifically the materials composing the electrodes. Takahasi 
(US 7,364,273; 2006/0209136; 2006/0098058; 7,239,070) teach similar structures 
related to piezoelectric elements utilized in Inkjet technology. 
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Communication with the USPTO 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to RENE GARCIA JR whose telephone number is 
(571)272-5980. The examiner can normally be reached on M-F 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/R. G./ 

Examiner, Art Unit 2853 

/STEPHEN D. MEIER/ 

Supervisory Patent Examiner, Art Unit 2853 



